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Since 1975 bar codes on products at the retail counter have been accepted as the standard 
for entering product identity for price determination. Since the beginning of the 21st 
century, the Data Matrix symbol has become accepted as the bar code format that is 
marked directly on a part, assembly or product that is durable enough to identify that item 
for its lifetime. NASA began the studies for direct part marking Data Matrix symbols on 
parts during the Return to Flight activities after the Challenger Accident. Over the 20 
year period that has elapsed since Challenger, a mountain of studies, analyses and 
focused problem solutions developed by and for NASA have brought about world 
changing results. NASA Technical Standard 6002 and NASA Handbook 6003 for Direct 
Part Marking Data Matrix Symbols on Aerospace Parts have formed the basis for most 
other standards on part marking internationally. NASA and its commercial partners have 
developed numerous products and methods that addressed the difficulties of collecting 
part identification in aerospace operations. These products enabled the marking of Data 
Matrix symbols in virtually every situation and the reading of symbols at great distances, 
severe angles, under paint and in the dark without a light. Even unmarkable delicate 
parts now have a process to apply a chemical mixture called NanocodesTM that can be 
converted to a Data Matrix. The accompanying intellectual property is protected by 10 
patents, several of which are licensed. Direct marking Data Matrix on NASA parts 
virtually eliminates data entry errors and the number of parts that go through their life 
cycle unmarked, two major threats to sound configuration management and flight safety. 
NASA is said to only have people and stuff with information connecting them. Data 
Matrix is one of the most significant improvements since Challenger to the safety and 
reliability of that connection. This presentation highlights the accomplishments of NASA 
in its efforts to develop technologies for automatic identification, its efforts to implement 
them and its vision on their role in space. 
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Automobile without TREAD Act 



Unique Item Identifier (UID) 












Delivery System 







New SUV Was Produced 




New Brake System 



Use Once and Discard 


Catchy Name-Mars Rover 

Land Rover" and "Range Rover" Already Used 



Traceability of Critical Parts 



P How Do Only the Bad Ones Get Replaced 



Traceability of Critical Parts 



Traceability of Critical Parts 









Traceability of Critical 












Traceability of Critical Parts 
Starts with Identification 
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All Technologies Must Work Together In the IT World.... 
Traceability Depends On Automatic Identification Working 
With Automatic Communication For The Right Results 






Direct Part Marking 
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Turbine Blade 









Direct Part Marking Enables 



Data Matrix Codes Marked On The Parts Provide The IT Link 



NASA Has Unique Marking Problems and 



The Plan Was To Expose 
The Samples to Space 
For A Year... But 





NASA Has Unique Retrieval Methods 
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NASA Tested Thermal Protection Tile 


"O 

O 

O 

0 

"D 

0 ) 

o 

o 


■U 

n 

< 


0) 

"cs 

TJ 

co 

o 

DC 


il 

ll^xl 


ill 


Mi 

111 


W 

■s 

:.cp 

aid 
s 

d 

ij“| 

15 

flj 


iiSI 





111 

ill 

m 

m* 



C 



c 

mmm 


CO 

% , 


o 



</> 


o 

0 

(0 

£ 

a) 

s tmm 

4 -» 

a 

0 

4 -* 

o 

E 

a> 

4-* 

IP 

0 

0 

£ 

H 

0 

o 

0 

■ 

> 

O 

> 
o 
o 
i n 


k. 


■ ■■■ 

co 

a. 

c 

5 

H 

a. 

(0 

H 


CO 

o 

u 








BOXTarik 








{.'Art 






x : : : x : ' : 


Wmm, 

wmm 








ilfliili 


lllliiii 
























• Chemical Tags Not Recognized as Codes 



New Distance Capability Being Developed 
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Detects density 


surface height 
changes 







Solutions for the Unmarkable Part 



Software converts 
to ASCII 

and symbol of choice 



Solutions for the Unmarkable Part 
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Intrinsic Secret Identification 
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